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(54) HIGH-PRESSURE DISCHARGE LAMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-pressure 
discharge which realizes long life of 3,000 hours or more 
and yet curtails arc-jump phenomenon, even as a short- 
arc type discharge lamp having a shorter arc length than 
a conventional one with distance between electrodes . 
(De) of not more than 1 .5 mm. 

SOLUTION: A tip part 124 of an electrode is formed to 
get a convex shape by fusing and processing an 
electrode shaft 122 and a coil 123 wound around the tip 
part of the electrode shaft 122, and at the same time, the 
thickness (de) and the diameter (&phiv;e) of the above 
convex-shaped part are respectively to be within given 
ranges in accordance with the lamp input (W). 
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(54) CI8WO*#] iftEa«7>^ 



(57) 

IHIS] miSPalSgpSt (De) ^1. SmmtATirL 

mm^m] ^^^^tsasi 2 4^. 2 2 

e) (0e) y^yy-Kts (w) (c>!tt£;L.T^ 




1 

mtem^i^P^ISggt (De) <iO. 5mmJ!iJl±l. 5 mm^^ 
1 5MP ai^±3 5MP ajy.Tir^i'Si: 3«ilitA-r67k 

ffl{c#[El $ nfc 3 i: Sr^iSl^DXf 6 ^ J: *} dh* 

:i^U'A(Dm^ (de) ^O^l^ ( (i, e ) '7>'Z^AtS 
^ $ nr 1/ ^ -5 c ^ ^ <b i- -5 i?iE;S5:m ^ >' :7^o 
imcOBtjfej?;^^. (de) (iO, SmmJeAJ::!. Ommi^ 
MfS^ (<f>e) fil. Omm^Jil. 3 mm:^TT-fc -5 

mm(Dmmm^ (d e) o, 2 mmJ^i. Jz 0 . 6 mmJiA 

MIS^ ((i)e) (iO. 5mmJ^_hO. 8mml^Tr'fe'5 

[§S*il4 ] 7>'>^A;'jfi*5(3c 1 0 owx^y). 

M^<Dmt^m^ (de) fiO. 3mmJ^±0. 8 mm&L 

milES ( (/> e ) 0 . 7 
C <!: ^#m<t -r ^sg*:^ 1 {:it^m(omEE.ikm^ l^zfo 
[IS*^5 ] ^>yA;^*^{5(^ 2 2 OW-Cfci? , 
SIliOHtjtgj?;^ (d e) f^O. 75mmJeA±l. 3mm 

fjl5^ (<i>e) J^l. 3mmjyi:l. emmJ^TT'fo-S 

1 mmi^_b 1 . 75mm 

UTx-h^. 

mitS^ (<f>e) fil. 7mmJt^±2. OmmJ^TT'^D^ 
[0 0 0 1 ] 
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2 

[0 0 0 2] 

[0 0 0 3] S§jKJ:»9. S*t^ilI&S^3geffl(^3ti®i: 

ffiV^^nT#/Co «F.St^5l5<OSffi(D-«?iJSrlll7|C;^i-o 
90 3 t^^(t>m^^tlX\^^^. 

[0 0 0 4] tz^^K :i(DX,o^J:MM9 0 i^m\^^tz 

[0 0 0 5] mj^nmy^^-ifcomm^iM^m^fz^cD^ 

^■^tlX^^^ mK.\^. ^^m2 8 2 0 8 6 4-^^^^ 

#^¥i 0 — 9 2 3 7 7 ^{i^m^^^^^s.mm^im't^ 

30 mnt^Wiiv^^^X^^^, IH8fi^'5fi^*0*g:mil}-o 

ma (a) J; 9f-> :^"r<^i^^;=^x>' 

®®1$9 1 2 (C^^^/J^^T^^^^gin^/ug 1 3^iel«L. 
2)CVN'emil1*9 1 2(D%^%-BlXJ^:=^^ 1 3CO-gi5 
SfemJPX<7):fe-&tcj; ip^Bi^nXLT. nm% (b) 

[0 0 0 6] c<7>m<^9 1 1 (owm-t. mriE=i-r/u9 i 
z(o-utmmM:sL-^^xnM%^n9 i 4^ji^^L-c 

1/^5:1 ^ic: J: 19 . ^*B#coMfS®11$fe^S95 9 1 4 c7)^;5^ 

mjfe::^-r/i-9 1 3-.^ii-^;o^ce^^ixr. frteai^^fe 

ffia59 1 4(7)t^S;iSfgT-r'5<br5tc:foi9. ^tifcJ: 
[0 0 0 7] 

50 :}oI,^-Cfi. (1) !;->®±(7)»^f^±, (2) 



3 

<bV^5-o^7)@^;6SfeJ5, ±iS (1) (D^m^m 
mm^m (De) 5mm^@x.T2, 5 

-r^:: t^mh/)^tfj:-:>x^tCo 
[0 0 0 8] ccr-r-^ t^^^^r/^^tcov^TSfc^i- 
[0 0 0 9] i^:k±{zm.mLtzXo'iZ^ vtmx^mmmm 

^c:^ov^T^i, (d 3 o q os^PemJicos^^, 

(2) r-i^ v^'V^^>^m*(0^^fcJ:^;?^i5' y—^cSJi 

h<DXh^x. mmmmm (oe) ^1. smmj^y^ 

L/C. Se^SJ: ^9Sli5P«1£EB|co®v^v'3- hr-iJ^^i^ffi 
[0 0 1 0 1 

m^m\cmmLtz^mmzr:>\^^xm.mir^o ^-r. *ii 

fcoT, ^^y'A;^^ 5 0W;6^ib 4 0 0 W(DSg{a<h L7t 
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mil^H*^^ A^m^g Sr iE X. -5 ^ OS ^ <^^f* ^ ^t o 

/tji^ ^^mn^t^^<f£^\zotix<Dmm^^i^<D^ 

* ^® a Wit /.C o /hp 
[0011] JSfefc, 138 (b) {c^LfcJ; 

m^i^mi^. 't(Dmmti.x. ^vyo^^^ecst. 

mmj^^m'^'r:bi^m^m\z,mm\^fzh(Dxhho sp 

ffiKcm^>>^tc*5i/NT, Buiam<iF«is§@t (De) j^o. 

5mml^±l. 5mmi^TT*fc»9. BUfE^3t^rBll^<7)7k 

mmnj±^^^. ^^.'Sil^^^^^^c::^DV^T l SMP a Jt^±3 5 
MP ai^Tir/c^-S J: 5 {ci^A-r'57K^c7^ft;ei>*i^^tLr 

^35^ IS #0 $ n/t =1 <i: ^ ^itAPX-r ^ C ^ J; 

^ffiff^^^a^^j^coi?;^ (de) ^t/S (<f>e) ^V:?^ 

A;^ (w) {znmi^x^ti^'tim^(Dmm^t^£^xo 
[0 0 13] ±mm'^(Dmmit'7iyyAt} (w) 
e) st/s («f>e) ^m^mm^tm-^i^tzmm^ 

tf£^Xo\^-r^ZtX% m^(D^i^-::^Atl\zMit^LX 
[0014] 

So?f^SI(7:>®iS/£7Ki^^>'^(i> ^Ttl^i o if^coS$:S 
111 (c:jov^T. z:*:coa;1^ 102. 10 3^m'& 
(omm^^m (Oe) ^tor^f^i-^J: tti^ 

rit-iAn.^Wi 1 1 1 w\^(o^^n 1 0 4 ^t>* 1 0 bt^h 

50 \ 1 1 ^^--<i:5^t±5Lfc«it$:WbT^/^'5o MM 



5 

(w) \cnit^LxmmAi:mmcm^^titch<oi!>^m\^^h 
[0015] ^ytm 1 0 1 f^. ^mm>^^xm]ii.^ti 

^:^'r>mmi 0 2&tJ^l 0 3fi. 1 0 1 Oitih 

gi5 1 0 4 :s:UJ 1 0 5 (r>^th^jri\z.^^^^x^ ]) y^>m 1 

0 6 10 7^^ Lxn^mm^thx^ «9 . ^ y :/t=' 

i^JS 10 6 RXJ^ 1 0 7 fi, ^ V 'f'f 

>y - m 1 0 ^RXIX 0 9 irS^$ttTV^-5o 
(7)?f^figT'fi. ^^1= 1 0 1 (Lo) (13 0 — 10 

0mm. %L^^'ik (Do) (15-2 0 mm. ^^^r«1 1 

1 1 <7>ft:^J^SD i 2 1 4 mm-efc-So 

[0 0 16] r ::t% tufSi^^v^^^xv^lli o imi 

\ 0 '^(Of^(D'm.m^W.m (Oe) (i. t^^^Jil. 5 mm 
^Sx.T2. 5 mm^T<7:>$Gll{CaS^$ttXV>7tt»CO-e 

ffl^a^^r J: fr)i^i6"r;^^ y — vSit^jRSf^Ji bill's fc 
mlfeSffirHmBi (De) cOft^O. 5mm;5^^ 

[0017] ^^^r«i 1 1 1 p^astcfi, ^^mm.x^^ 

TKig 1 1 0. LTcor/i-=i'>'. {;^)zf 

1 0 1 1 1 rtco^afofc 1 5 0 - 

3 5 0mg/cm3 ( ^ >^:7^:^^.«^.tt-B#(7);i<ii^A/£;^j{:i L 
T^t) 1 5-3 5MP a tCtaSf ) <^S5fflfC^^$ 

tv. #;^:^c0 7 >':7'/s^aiB#(DttAEE;^fli 0 — 1 0 0 0 
KP aOiBffl^clS;^$;}^Tv^^, 

-1 o~^mo \ / cui'^ (omm(o%mt^m\^^i^.x^ 
^7t(rym^\z.m\^xw±m<Dm\:.^m%^\'r^mm^m:L 

-TT^a^tctl-A^tbTv^^, Htc. StjfE^*!^ 1 0 1 01= 
i5»/^^>^^*^^m^6/-Ci6iC. 0. 8W/mm2j[^ 

.'^.!ffT:&^^^l^{Cf^^-r^^6PS^?aS (^1350 

[0 0 19] I§l2j:i^-rj:5(-. ^^7^:7' 2 0 
OJimJfS^^l^ 1 0 1 (n>y\1i(D^^U\z.u^\ 2 0;65S^ 
«^iXXtg^^;h.T:fc«9 . StC ^f^^^^ 2 0 0 

1 0 2^5S?^$;txT7>-7'^^>>' h 3 0 0;!iS 
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6 

^tycS*:6l3tgig^t>o^^l= 1 0 1 ^ffiV^T. 
A;^i 5 0W'-4 0 owcolSfflT-. '^^^^mMf^m& 
(De) €rS< LfcSiai4S7>':7'coSiSOffi^^ll^ 

^(omm^wkm^iit^xms^'t^^^^^^^tti'rfzhb 

ic. *-f±fB-o(DPp^®(7:)^it*tffitH9f2mffii 0 2^ 
t/i 0 360«^<t(7:>ftB3S3«^t::ov>T«fef*Lybc 

JO [0 0 2 0] ^-r. ^mm\^:}rs\.^xm^^fz'mmi o 2r 
t/i 0 3<Dm^m&Rumi^^m{zr>\,^xm.m'r^o m 
^11 0 2&t5i 0 3fi. us (b) \z7jk I. fc^s^mmt 

(1) :^>':^;^x>'75^e>fig5mil$*l 2 2(C^>>r>!.7^ 
>^ilSc0 2^#:3^/H 2 3SriS«. I1:^L (E13 (a) 
mm) . (2) ?SfeV^T'Hllf5mffiWl 2 2 <lrSSfEi5' 
7":/2 2 3co5feffia5^. r/u=f'>:/^X-v 

co?l^4ft^/^-rii115feffigl5l 2 4ic^gt, :DDX-r^ (113 
^0 (b) ^ t^^om^y'^'^:^xMf^i^fzh<ox':h 

[0 0 2 1 ] li]4fl. *:|l^£(DJF^flg^::^b^u^-cSulS«cli*D 
X ^ V > fc r 7 X-e ^ H CO ^ 

>'y'^X-^i$Si^^B4 0 OtCfl. PStil4 0 1 TJS^tt'b:^ 
T:^o «9 . mil 10 2 RV^ 10 3 (7)®^;^nX^fT 5 L 
Tfi. H^O. 2mmC0:^>'^^7^>-2^#=i-Y/L- 

fe[SI^4 0 1 tc:>P)-f^-r^cfc 3JcLTlSg$ti5o iUT. 

[0 0 2 2] *:|ligco?F^fii60mffiS!{3t:7^nHr><.r*fi. m 
1^#1 2 2:S:r/^-^/H 2 3cD3fei^;0^^. T/U^^'^X^ 
X-rj$S3^g4 0 0(7)|^<14 0 1 CD9tt^^X<D^m^ 

1. ommtc^^, '(^j^Lrr->:^jfcm{-J:6^gi. m 

X^fT5p CCOgiH, JPXrair>^fl^^lHl(Or^^6<]/^ 
i:5S^Bli;!jPX7'Dir;^^, ^S^aJ[JDX7'n-tr>^(DrBlt;:?& 

[0 0 2 3] :^nm<Dftmxm\^^fzmif:.mmmm'x.y'u 

<0^iit*PX>^nir>?.fl, m^(OT — ^mm («^!l;t(^2 6 
A) (::J:5Hff:^9#Pfl (^J;t(l' 5 0 m&Tfl) (7)r-:J^JS:m 

Bff^<^9#FBirBiPM (Wx.fi'o. 4&0 ^jou>rHJf:^iHj 
^ (Wxfi*3[Ei) i*^LTtT5» r <!b(cj:or>:^^n5c 
r(7)3iHi(^r-^«cmtcj: i9mi^Mi 2 2rxi^^/\^i 
2Z(D9t^m't\^\^^'»mzf&m^fi^i)^. 

5d7 [0 0 2 4] ^(o'ik. m3fpm(Dni&^m^^< zt\z 



7 

SL/Co ^nt' J: *9 m^^W 1 2 2:S.t>*::i-^/H 2 3 fD^fe 
<5<c 

3[H]gCDSfem:(7PX^tT9o *:^JS<^?gSr*ti. SHJgco 
<7)?«&iPS^Pfl^jb^v>3rc^. ^n^T'^!^1tic:2 6 Ator- 

f-JziQ. SSIft 1 2 2Sl>*=i^/H 2 3(0$t«gl5fi. (5 

mi- J: 5 ^ii;!3nx^, i^m^m^:^^ ^j:^-bmx^icrf 

0 ZtliZX^. SMIil 2 2^I>':=i-l'yH 2 3 

[0 0 2 7] /^jo. 2 2Rrj^=^-{jUl 2 3 (DU 

nt\^Xit.^(DW\f^^^MKj&Al. Ca. Cr. Cu. 
Fe, Mg, Mn. Ni, Si, Sn, Na, M 
o, UST>'Th(7:>«-^^C0^.^^S^ 1 0 p pmi^TtC 

$ n ^ w 1 7^5^ nx V ^ S t!)^ ^ ^ -5 o 
[0 0 2 8] }^±<DX 0 2;&1>*1 0 3^fflV^ 

*lil^P^#ibfi. ^-r^V^T'A;^;^^ 1 5 0 (W) CO 

y^-y^KtiibQ (w) (7>7>:/ic4b^v>TJi. SI^PbISE 
Bt (De) Sri. 1 mm(Ca9:^LfCo *;^c, 0 

1 l^co:^^.#.«-t^^(:iiott57k«K^m/Eti 2 3 MP a . 
7>':7'?^^0#(7)r/u=fVEE;^/^ 2 0 K P a . *^#fAfi 
^3 X 1 Q- "^mo 1 /c m^tc-^n-t'niS:^^/::^ 

^^a^T- (Br 2) <DWt?^^t^±.^\^fz&tt^^Xo\:im 

[0 0 2 9] 2fc(r ^^-y^o^^^r — v^^>->^m^ 
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S 

ff^SO^f^Xfl. 1 0 1 7!i^ib;i'5%^^^-:7^2 O 

tlX(Dy>Z^(D^^mWm {=^—^yl^if^f^\m^(D^ 

^^m-<. m^xT-^i^-^i^-f^^co^^^m^mjm 

LfCo t'ifB^^^:/:/2 0 0 cool— ,^c^ti, 112 
\z.7f^L.tzX 9 h 3 0 0{;iM^it'Cfc^fii 

T\ JlJK^i 5 OH zO«?gJSt,S«'o:7/uj/y :y i^:6-^ 

^g|i®^(^o-C. 3. 5^P«1.^,!l:T/0. 5^Pa1?SikT(J0 

[0 0 3 0] /^4b\ Bftis^^^ v>^2 0 oco^:^*Si^4^ 

5 0 % ^ XIS T L — V? :^ PpI ^ 7 >^(7> 

(l00B#r«^) Si§^£DStjf5^^^> 
:/2 0 0 ^20#P«1'^>*TL. -€-c^Pp1(7)r-i5^ v^-^-^-ym^ 

[0 0 3 1] ^T. *^^^#^fl. '7>'-:fXti 1 5 0 

(w) ORfjffi^^-^ >'>^2 0 0{c:BSbr. Slli 0 2^ 

(D%±^mt<Dm(Di^mmmcr>\,-xmm\z^wi\.ti. 
r.co^^f^{zjov^Tfi. mriESI^ 1 0 2Rxy^ i o 3 <!: l 
IE] 3 (b) \z7f^^xo\z^ (1) mi^#i 2 2 (Dm 

S0r. (2) ^-f /H 2 3{CffiV^fc::^>':5^;^7^>*^ 
«0^^<i>c. (3) 2 3 <7Di$^ — >^ t c . 

(4) ^PX}:: J; ^9^^^^t^'5mJtsm^^^^a5 1 2 

30 A(D^m (i?^ (d e) ^t/@ (0 e) ) (D, 4 ^^(7) 

[0 0 3 2] mi^^^iffi^B 124 com^ ( d e ) 

f^. ±iE^S^;^JDX:7^c:I-fe^^;::fo^l'^-c. r-^Wi'mcDmm 

^K-r^zt^cx^ ±mm^ (de) 

Ztt^X^^. ^7t. 1 2 4 cos (<i)e) 

fi. 1:1^ttl 2 2<D^^<i> r RXf=i-< Ji^l 2 3{CfflV^S 

't^:itt'^x^^o 

[0 0 3 3] ^mm(Dmmx^x. •^'rmmmf&>'<9?^- 

^^-^tl^^tl. 0 r 0. 3 6mm'-0. 4 4mm. .<i»c 
0. 18mm--0. 2 2 mm, tcG-^lO^ — >^ <^ 
eO. Smm'^l. 6mmXdeO. Smm'^l, 2m 

m(D^mxm>^mt^itx^m^rf<>fct:z^. &.t\c 

50 (Doh. ±t bT®11^iS«H5 1 2 4(D^m ( d e X 0 



[0 0 3 4] ( 2 ) MlaSll^fe^SaS 124 <D^m ( d e 
4(7)-Tj'j^(Dffi(l(-:Jb-l,NTfi. ilIIJ<h LT^>'>^C0*:^^ 

e) fi{g:< /^5C7)T% )tm^l^?5^5fir^-t-;5S;e)-^fiHri 
IGr^iEl (T e) flfe^^^ffi (T e • ma x) ^UTtCjqi 

(Te) {■thh^'&m. (Te -mi n) \^^±,\Z%r>s^.m 

(0 0 3 5] mm9t^U 124 (7:)?aS^5^|ST e • m a 

i^f-. *m*ii^^^^{g:T-r5o (tii;^. mi^5t«a5i2 4 

f^fUS^^i^HtJiST e • m i n (D ffi J: «9 ig; < /.^ 5 <!: . Jj^SiT 

-^;55ffirfa^<i^*Sgpi 2 4(D4''6f^i£(;i^:^ LT^m 
[0 0 3 6] i;i±(Dmpi^^ . ^^m^'-n&^t't^. 

i^U 12 4 OtaST e^Te •min — Te - maxcD 
(3) :^^P^;6^'@^^i:-t-5^>'^^^(i3 0 0 OBtr^m 

±x^^. m^xr-^ ^y^i^-y^^(D^±^'mmAi\^ 

el. 0 mm— 1 . 

3mmXdeO. Smm'-l. 0mm) 0')^mX^'^^ 

ct 5 0 e 0 . 9mm, d e 0 . 4mm<0 

mM.^jnmm 2000 ^mx^Mmnm^^^ 5 

0%<b/^«9. *^P^C0@6<]T'fe^ 3 0 0 O0#PflO#^^ 
<f>e;55i. 3mm^^x.. ^fzd 
e>dSl. Omm$:S;cSi:r— ^ v^^V:^^^*^)^^^-^ 
^C: ,i:7!i5^JP^L7to J[^±i:^. </> e l . Omm~l. 3 
mmXdeO. 5mm— 1. 0 mmCO|Sia;iis MISfflifiB 
5feiSSl5 12 4 fO^a^ffiSESiT e • m i n —T e • m a x 

<^y>y'\cmLX(Dzi^<D^m^wkmxh^9>'^m^ 
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A;^J 1 5 0WJ!^^oa^^^)^'g^^coV^T. Sl^^feffiSP 1 

2 4<Dmmm^^m^\^. m^(o^>^7<:t} (w) ojis 

A;^?^^ 1 5 0W<7)7^-:/O:g^^|^^{C, 15 0WJ£iLi^1> 

<?5#^>':7'A;^<^^g^^>'>^S:f^£iL. SfrlSS:ffii0 2 
St^lOStcMLT. y'^zfm^mms 0 0 Ofi^mXT 

m^^f^n 12 4 CO^-ffi ( «f> e X d e ) COSEffl^^^-T 

[0 0 3 8] 

[^1 ] 



7>7' A* 
CW) 


60 


100 


150 


220 


300 


400 


(mm) 


0.5 


0.8 


1.1 


1.3 


1.5 


1.5 


<f>e 
(mm) 


0.5— 
0.8 


0.75- 
1.1 


l.O— 
1.3 


1.3— 
1.6 


1.45- 
1.8 


1.7- 
2.0 


de 
(mm) 


0.2— 
0.6 


0.3- 
0.8 


0.5- 
1.0 


0.75- 
1.3 


0^- 
1.5 


1.1— 
1.75 



[0 0 3 9] mmrnimm (d e) mii^y>'yx:tj5 

20 OWCDm-^CDO, 5mm;6>6. SiS^ V^A;^4 0 OW 
<Dm^<Dl. 5mm<Dmm\zn^}^fZo ^l^y'AtilS 

0 (W) (D^-^tmm. d eRXf<t> e(DM^Hmty>'y 

(Dmfi(Df^^. y>^-:fAti (w) z*t{z^ mm^M^i 

2 Acomm^^-^m^m-^-r^zt^^^x^tz, me a. m 

i(D^^m^i^^yy{zL,tziy(DXh^o mmJiZTjk^ti^X 
^>':7'A;^ (w) j^^i^^ < fj:^l^t* d e . i}>e<o 

30 Mf^^Tj^LT^o mme (D^A^XTjk'Tiu.mxhivit. 

^m^fiLfzy :yy'7^ti (w) ^^(Dy >z^{c^\^^x 

±^--o<Dt&m&^wkm^nmir^-ti'^-^mx^^ 

[0 0 4 0] ±n^miXlt. y^^yxtl 5 0\V(D 

m^\zmmm^m (De) ^O. 5mmtL> ^V-T^A 
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